The endoplasmic reticulum of mung-bean cotyledons: Quantitative morphology of cisternal and tubular ER during seedling growth.
The ultrastructure of the endoplasmic reticulum (ER) in storage parenchyma cells in the cotyledons of mung beans (Vigna radiata L.) was examined during germination and seedling growth. Two different methods were used to visualize the ER: thin (0.08 μm) sections of tissue fixed in formaldehyde and glutaraldehyde and post-fixed with osmium tetroxide, and thick (1 μm) sections of tissue fixed in buffered aldehyde and post-fixed with zinc iodide-osmium tetroxide (ZIO). Changes in relative amounts of ER were quantified by morphometry (stereology).The ER occurs in two forms: a cisternal form with associated ribosomes which can be seen at all stages from imbibition to cotyledon senescence, and a tubular form which initially has associated ribosomes. Stereoscopic images of thick sections of cotyledons of 2-day-old seedlings show that the tubular ER consists of a three-dimensional array of interconnecting tubules which have numerous connections with the cisternal ER. The network of tubules and cisternae extends throughout the cytoplasm enveloping the protein bodies. Germination and seedling growth are accompanied by a reduction in the total volume occupied by the ER. This reduction is the result of a preferential loss of tubular ER and occurs largely before protein mobilization. Cisternal ER decreases during the first 48 h of imbibition and seedling growth, but storage cells subsequently show an increase in cisternal ER just prior to and during the period of protein mobilization. Cisternal ER remains conspicuous during the last phase of reserve mobilization when starch is broken down and the cells are starting autophagy.